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Source: UC Berkeley, Seis mology Lab
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Damage Scenario



1989, Loma Prieta, 
CA



1994 Northridge, CA

Source: USGS Earthquake Photo Collections



“Psychologis ts  describe a “normalization bias ,” the 
human inability to s ee beyond ourselves , so that what we 
experience now or in our recent memory becomes  our 
definition of what is  pos s ible. We think the common 
smaller events  are all that we have to face, and that, 
because the bigges t one isn’t in anyone’s  memory, it isn’t 
real”

J ones , Dr. Lucy. The Big Ones : How Natural Disas ters  Have Shaped Us  (and What We Can Do About Them) 
(p. 10). Knopf Doubleday Publishing Group. 
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Was tewater Collection Sys tem and Treatment

88 Square
Miles

BY THE NUMBERS

1 Wastewater 
Treatment Plant

37 Miles of Interceptor
& Force Main Pipe

1,600 Miles of Private
Sewer Laterals 

Miles of Pipe in the
Collection System1,600

740k Customers

5 Overflow
Structures

14 Level Monitoring
Stations

3 Wet Weather
Facilities

Pump
Stations15EB

M
UD



Main was tewater treatment plant11

Initial Goals  following major earthquake

• Life Safety
• Incident Stabilization
• Pres ervation of Property and 

Environment
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Key principles  for Was tewater Treatment

• Utilize available s torage
• Maximize available treatment
• Avoid SSO in the public s treets  

and overflow s tructures
• Us e wet weather facilities  

(partia l treatment)
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Wet Weather Facilities

t

t

t

Point Is abel WWF

Oakport WWF

San Antonio Creek WWF

Primary s edimentation

Dis infection & Dechlorination



Res pons e Priorities
• Maintain pers onnel and public s afety
•  Damage As s es s ment
• Res tore Power (Cogeneration Is land 

mode/ black s tart)
• Laboratory
• Interceptor and Pump s ta tions
• Proces s  res toration

o IPS/ Headworks
o Primary
o Dis infection/ dichlorination
o Secondary
o Diges tion/ Dewatering

• Recycled Water Treatment Plants
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Various  Scenarios
• No s ignificant damage
• Influent Pump Station inoperable
• Grit removal facilities  inoperable
• Primary tanks / channels  are 

damaged and inoperable
• Secondary reactor decks  and/ or O2 

sys tem inoperable
• Damage to Pumps tation(s ) and 

Interceptors
• Dis infection inoperable
• Dechlorination inoperable
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Seis mic Evaluation Project

• Identify Structural Vulnerabilities
oStandards  and Guidelines
oSite Inves tigations  and 

evaluations
• Prioritize Facilities

oRis k As s es s ment
• Develop Recommendations

oConceptual Des ign and Cos t 
Es timate (Clas s  V)

oProject Propos als  for CIP 
development
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Project Approach

Preliminary Ris k 
As s es s ment
Review All Facilities :
 • Drawing Review
 • Rapid Field Inves tigations

Detailed Field 
Inves tigation of 
30± Facilities

Shortlis t 15±
Highes t Risk Facilities

1 1 P1-A,B IPS

2 2 P11-A,B,C,D Primary Influent Channel/Gallery

4 3 L11 Plant Effluent Channel

5 4 S13-A,B Sludge Dewatering Bldg

6 5 E2 Elect  Power Distribution System

7 6 P15 Primary Effluent Channel

8 7 E22-A,B,C Power Generation Sta 2

9 8 L9 Secondary Effluent Channel

12 9 F1 Operations Center

13 10 E1 Elect Main Sub-Sta H-1/M-1

15 11 P12-A Primary Sed Tanks 1-10

16 12 P7-A,B Vortex Grit Channel/Gallery

17 13 S11 Digesters 5 - 8

18 14 S12 Digesters 9 - 12

19 15 S7 Digester Control (Heating) Bldg

20 16 E21-C Diesel Gas System for PGS1

24 17 S1 Digester Gallery

25 18 L1-A,B,C Secondary Influent Channel/Gallery

RANK INCLUDE LABEL DESCRIPTION

Preliminary Evaluation of 
15± Facilities
 • Based on: ASCE 41, ACI 350
 • Us ing Updated Criteria

Shortlis t 5±
Highes t Risk Facilities

Final Ris k 
As s es s ment

1 1 P1-A,B IPS 42

2 2 P11-A,B,C,D Primary Influent Channel/Gallery 35

4 3 L11 Plant Effluent Channel 35

5 4 S13-A,B Sludge Dewatering Bldg 34

6 5 E2 Elect  Power Distribution System 35

7 6 P15 Primary Effluent Channel 37

8 7 E22-A,B,C Power Generation Sta 2 36

9 8 L9 Secondary Effluent Channel 34

12 9 F1 Operations Center 36

RANK INCLUDE LABEL DESCRIPTION TCoF

Conceptual Retrofit 
Des ign & Cos t 
Es timate



TCoF: Total Cos t of Failure, TLoF: total likelihood of failure
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Preliminary Risk Evaluation with the highes t s cores

Facility/Structure Name TCoF x TLoF

IPS-Pumping Plant 1680
Primary Influent Channel @ PST 1-10 1663

IPS-Grit Chambers (Fine Screens Room) 1615

Primary Influent Gallery @ PST 1-10 1488
Primary Effluent Channel 1443
Plant Effluent Channel 1435
Sludge Dewatering Bldg 1360
Primary Sed Tanks 1-10 1344
Primary Influent Gallery @ PST 11-16 1278
Maintenance Center 1264
Power Generation Sta 1 1216
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High Risk Facilities
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• Store enough water to las t for 3 to 7 days

• Emergency food for the family

• Emergency/ dis as ter supplies

• Sanita tion Kits

• Don’t forget your pets !!

• For more information: 
o www.ready.gov/ earthquakes
o www.redcros s .org/ prepare

• You will be needed a t work during and after a  dis as ter 
emergency
o Do you have a  personal dis as ter kit ready to report to 

work

• Do you have an emergency communication plan ready?

Are you earthquake-ready?



Cas e Studies

• Chris tchurch, New Zealand, 6.3 M, Feb 2011
• Eas t J apan Earthquake, 9.0 M, March 2011
• Kaikoura Earthquake, 7.8 M, November 2016
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Chris tchurch
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J apan Earthquake (liquefaction) 
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Kaikoura Earthquake
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• Big one will happen, the ques tion is  when?
• Develop contingency plans  for various  s cenarios
• Seis mic Evaluations  for critical s tructures  and proces s es
• CIP project plans  for retrofit
• Earthquake Preparednes s  for s taff

Call for Action
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Operation Control Center and Secondary Clarifier 

Ques tions ?
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